Effects of GC content and mutational pressure on the lengths of exons and coding sequences.
It has been hypothesized that the length of an exon tends to increase with the GC content because stop codons are AT-rich and should occur less frequently in GC-rich exons. This prediction assumes that mutation pressure plays a significant role in the occurrence and distribution of stop codons. However, the prediction is applicable not to all exons, but only to the last coding exon of a gene and to single-exon CDS sequences. We classified exons in multiexon genes in eight eukaryotic species into three groups-the first exon, the internal, and the last exon-and computed the Spearman correlation between the exon length and the percentage GC (%GC) for each of the three groups. In only five of the species studied is the correlation for the last coding exon greater than that for the first or internal exons. For the single-exon CDS sequences, the correlation between CDS length and %GC is mostly negative. Thus, eukaryotic genomes do not support the predicted relationship between exon length and %GC. In prokaryotic genomes, CDS length and %GC are positively correlated in each of the 68 completely sequenced prokaryotic genomes in GenBank with genomic GC contents varying from 25 to 68%, except for the wall-less Mycoplasma genitalium and the syphilis pathogen Treponema pallidum. Moreover, the average CDS length and the genomic GC content are also positively correlated. After correcting for genome size, the partial correlation between the average CDS length and the genomic GC content is 0.3217 ( p < 0.025).